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Introduction

The Group Setup

@ Stokes resolvent problem

Au—Au+Vp = f in H,
(") P

dvu — g o in LI (H)-setting

with A € ¥y, 6 € (0, 7).
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dvu — g o in LI (H)-setting

with A € ¥y, 6 € (0, 7).
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@ Use (simultaneous) Fourier transform on group H,

not sequentially performing Fourier series expansion on R/Z
and Fourier transform on R"~!
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Introduction

Muckenhoupt weights

1< g <o0. w>0isin Muckenhoupt class Aq(R"), if

q
1 1 q q

Aw:zsup(/wdx)(/w_qu> < 00,

a() ucre \ U] Ju Ul Ju

where the supremum runs over all balls U in R”.

.
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Results

Properties of Muckenhoupt weights

@ Open-ended property: If w € Ag(R"), then there is p < q
such that w € A,(R") (note that this is trivial for p > q)
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Properties of Muckenhoupt weights

@ Open-ended property: If w € Ag(R"), then there is p < q
such that w € A,(R") (note that this is trivial for p > q)

@ Boundedness of maximal operator: w € Ag(R") if and only if
the maximal operator

1
Mpgnf(x):= sup U] /U\f]dx

RrOUsx

is bounded in LJ(R")
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@ Open-ended property: If w € Ag(R"), then there is p < q
such that w € A,(R") (note that this is trivial for p > q)

@ Boundedness of maximal operator: w € Ag(R") if and only if
the maximal operator

1

Mpnf(x):= sup — /\f!dx
rooUsx (Ul Ju

is bounded in LJ(R")

© Extrapolation property: Ty family of linear operators,
uniformly bounded in LJ,(R") for one 1 < g < oo and all
weights w € A4(R") = R-bounded in LJ(R") for all
exponents 1 < p < oo and all weights v € A,(R")
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Results

Properties of Muckenhoupt weights

Theorem 1 (S. 2013)

@ Open-ended property: If w € Aq( G ), then thereis p < g
such that w € Ap( G ) (note that this is trivial for p > q)

@ Boundedness of maximal operator: w € Aq( G ) if and only if
the maximal operator

1
Mcf(x) = sup / fldu
( ) GDUsx IIJ/(U) U| ’
is bounded in LJ(G)

© Extrapolation property: Ty family of linear operators,
uniformly bounded in L{,( G ) for one 1 < g < oo and all
weights w € Aq( G ) = R-bounded in L)( G ) for all
exponents 1 < p < oo and all weights v € Ay( G )
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Resolvent Problem

Theorem 2, S. 2013

en>20<0<m
0 1< g<oo weAq(H)
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Resolvent Problem

Theorem 2, S. 2013

en>20<0<m
0 1< g<oo weAq(H)

feli(H), ge WS (H)and A € 5y

w,div

= unique solution (u, p) € W2>9(H) x W19(H) to (R) satisfying
IAu, V2u,Vpl| 9,

< c(IF g + @+ D8Nz, )
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Results

Resolvent Problem

Theorem 2, S. 2013

en>20<0<m
@ 1< qg<oo we Ay(H)

feli(H),0e W (H)and X € T4

w,div

= unique solution (u, p) € W>9(H) x WY9(H) to (R) satisfying
IAu, V2u,Vpll 9 ()

< e(IFllgen + @+ D8Nz, )

Theorem 3, S. 2013

The Stokes operator Aq, : W29(H) N L ,(H) — LY »(H) has
maximal LP-regularity.
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Proofs

Proof of Theorem 2 (w = 1)

Ingredients

@ Solution formula (choose n = (¢/,27k) as phase variable)

_ 1 . nen
u:]-"l((/d )f+ g)
A+ nl? n|? n|?
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Proofs

Proof of Theorem 2 (w = 1)

Ingredients

@ Solution formula (choose n = (¢/,27k) as phase variable)

_ 1 . nRXN\ ~ I .
vt (2 (- 180) 5 )
A+ Inf? n|? |n|?

@ g = 0: Transference principle and Mikhlin's multiplier
theorem.
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@ g = 0: Transference principle and Mikhlin's multiplier
theorem.

e f = 0: Split function spaces with projection

L
Pg(x) = 1/0 g(Xlaxn) dx, = ('FilX{k:O}g) (x)
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Proofs

Proof of Theorem 2 (w = 1)

Ingredients

@ Solution formula (choose n = (¢/,27k) as phase variable)

_ 1 . NN\~ I .
u:f]'((ld >f\g
A+ nl? 7] |n|?

@ g = 0: Transference principle and Mikhlin's multiplier
theorem.

e f = 0: Split function spaces with projection

L
Pg(x) = 1/0 g(Xlaxn) dx, = ('FilX{k:O}g) (x)

o L9(H) = LI(R" 1) @ (id — P)LI(H) and similar for Sobolev
spaces
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Thank you very much for your attention!

Questions?
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